The short QT syndrome as a paradigm to understand the role of potassium channels in ventricular fibrillation.
The recently discovered hereditary channelopathy, the Short QT Syndrome (SQTS), is an important advance in clinical and molecular cardiology that has opened new doors for investigating the manner in which alterations in excitability and action potential morphology may facilitate the occurrence of ventricular fibrillation. In this brief review we address the molecular and genetic features of SQTS in which specific mutations in one of three different potassium channels involved in cardiac repolarization substantially increase the risk of life-threatening tachyarrhythmias. We then summarize new knowledge on the mechanism of wavebreak, which is the hallmark of reentry initiation, and on the role of potassium channels in the ionic mechanisms underlying cardiac excitation and its frequency dependence. The article argues for a detailed understanding of the ionic mechanisms that promote wavebreaks and stable rotors as an essential tool for successful anti-arrhythmic therapy in SQTS and other diseases leading to sudden cardiac death.